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1. Ilepeyennb NJIaHUPYEeMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbI

1.1. Jucnumnuua Bb1.5.12 Marematuka o00ecreuyuBaeT OBJAJCHUE CIEAYIOUIMMHU
KOMIIETEHIUSIMHU C YYETOM JTara:

Koz »Tama
Kon HaumenoBanue OCBOCHILSL HaunmenoBaHue 3Tama OCBOCHHUS
KOMIIETEHIIMH KOMIIETEHIIUU KOMIIETEHIIMH
KOMIIETEHIUU
YK OC-9 CnocoOHOCTh YK 0OC-9.1 CnocoOHOCTh UCIOJIL30BaTh
HCIIOJIB30BaTh OCHOBEI 9KOHOMUYECKHE 3HAHUS JIJIs
SKOHOMHUYCCKHUX 3HAHUI B MMOHUMAHHUSI U OIICHKH IPOIIECCOB B
pa3IM4YHbIX chepax 9KOHOMHYECKOH cepe KU3HU
JIEATEIbHOCTH o0IIeCTBa Ha Pa3IMYHBIX YPOBHSIX;
IPUMEHSTh MaTeMaTHYeCKUI
WHCTPYMEHTAPHH JIUIS pEIICHHUS
9KOHOMHYECKHX 33J1a4 (3JICMEHTHI
MaTEMaTUYECKOr0 aHaIu3a,
nuddepeHaIbHOE HCYUCIICHHE,
(YHKITMM HECKOJIBKUX TIEPEMEHHBIX )
YK 0C-9.2 CIIOCOOHOCTH OIIEHUBATH PA3IMYHBIC

acIIeKThbl COLIMATIBHO-
SKOHOMUYECKOH IOJINTUKHU
rocyJapcTBa, JiejlaTh POrHO3bI
OTHOCHTEJIBHO TAJIBHEHUIIETO
(yHKIIMOHUPOBAHUS
SKOHOMHYSCKOM CHCTEMEI;
HOPUMEHSTh MaTEeMaTHUECKU I
WHCTPYMEHTAPHH IS pelIeHHS
HSKOHOMHYECKHUX 3a]a4
(MHTErpaIbHOE HCYHCIICHHE,
muddepeHaIbHbIe ypaBHEHUS,
METO/IbI JIMHEHHOMW areOpsl)

B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI Y CTYAEHTOB JOKHBI ObITh CPOPMHUPOBAHBI:

Kon srama Pe3ynbraThl 00ydeHUs
OCBOCHUS
KOMITETCHITIH
YKOC-9.1 3HATh: OCHOBBI JTMHEHHON anreOpbl U aHATUTHYECKOW T€OMETPHH,
YK OC-9.2 MaTEeMaTUIECKOr0 aHanu3a; Au(pepeHInaTEHOTO UCUUCIICHHS;

MHTETPAIbHOT0 UCUHCIICHUS U T PepeHIHaTbHBIX YPaBHEHUN
YMeTh: CaMOCTOSITENILHO pa30upaThCs B BOIIPOCAX MPUITOKEHHS
MaTeMaTHYECKUX METOJIOB K PA3JIMYHBIM 00JIacTM 3HAHHIA;

BaageTh HaBbIKAMMU ! peHICHUA CTaHAAPTHBIX MAaTCMATUYCCKUX 3ala4 U3
OCHOBHBIX pa3aCIOB MATCMATUKU




2. O0beM TUCHUILIMHBI B 324eTHBIX ¢IMHHUIAX € YKA3aHHEM KOJIMYecTBA aKaJeMHYeCKHX WIH
ACTPOHOMHUYECKHMX YaCOB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 Pa60Ty 00y4arommXxcs ¢
npenojaasaresieM (1o BUAAM y4eOHbIX 3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4alomuxcs
U MeCTO JUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl.

O0BbeM JUCHUIIINHBI

Y4eOubM mianom Juist quciuiuivael b1.6.12 MaTtemaTHuKayCTaHOBIICHO:

- TPYIOEMKOCTb JUCIHUILIUHBI- 53.€.,

- KOHTakTHas pabota ¢ mpenojaBateneMm — 88 yacoB, B ToM uuncie 44 gaca — nekuuu, 44

YJaca — IPaKTHYCCKUEC 3aHATUSA,

- camocTosTenbHas pabora — 56 yacos;
- MOJrOTOBKA K 9K3aMEHY U cllaua dK3aMeHa — 36 4acoB.

Mecto nucuuniiuebl B cTtpykrype OII BO

Jucuunnuna b1.6.12 MaTemaTuka npeaHasHaueHa 1 CTyIeHTOB 1-ro Kypca, u3ydaercs B
1 u 2 cemecTpax.
dopma NpoMeKyTOUHOU aTTecTaluu — 3a4deT (1 cemectp), sk3ameH (2 cemectp).

3. CopepxaHue TUCUMILUIMHBI, CTPYKTYPHMPOBAHHOE [0 TEMaM C YKa3aHHEM OTBeIeHHOI0 Ha
HHUX KOJIMYECTBA AKAAEeMHYECKUX WIH ACTPOHOMHYECKHX YACOB M BUI0B Y4eOHBbIX 3aHATHH
U CTPYKTYPA AUCHHUILIHHBI

(ounas popma oOyueHMsI)

O0beM TUCIHTUINHBI (MOYIIS), Yac. ®opma
KonTakTHas pabota TEKYIIEro
Ne /i HaumeHoBaHue TeM W/HMIIH 00y4aroIMXCs C ;(C);Izgsxoﬂ
paznenos Bcero [IpeTIo/laBaTeIeM _ | CP i, IpOMesKy-
10 BHJIaM y4eOHBIX 3aHATHI TodHof
a | ap | m3 | kcp aTTeCTaIH
Pa3znen 1 (1 cemectp)
Tema 1 | KoMIuiekcHbIe yncia 14 4 4 6 O, KP
Tema 2 | @yHKIMOHATbHAS 3aBUCUMOCTh U | 18 6 6 6 O, KP
npenen pyHKINH,
HEMPEPBIBHOCTH QYHKITHH
Tema 3 | [IpousBonnas u quddepenunan | 20 6 6 8 |O,KP
(GYHKIUY, TPUITOKEHUS
MIPOU3BOTHOM K UCCIIEIOBAHUIO
byHKIHIT
Tema 4 | OyHKIMHA HECKOIBKUX 20 6 6 8 O, KP
MIEPEeMEHHBIX : TTpeJIeT,
HEMPEePBIBHOCTH, MPOU3BOJIHEIE,
9KCTpEMYMBbI pyHKIIHUU 2-X
TIePEMEHHBIX
[TpomexyTouHas arTecTanus 72 22 22 28 | 3auer
Paspnen 2 (2 cemectp)
Tema 5 | MaTpulibl, CHCTEMBI THHEWHBIX 20 6 6 8 O, KP

YpaBHEHUH, ONIPEACTUTEN




O0BeM TUCIUIUINHEI (MOJYIIS), Yac. ®dopma
KonrakTtHas pabora TEKYIIETO
No 11/ HanmenoBanme TeM u/uian 00yJaromuxcs ¢ ?/gﬁetg;:;on
pasznenoB Bcero HperoaaBaTeiieM 5 CP ', poMescy-
10 BHJIaM y4e€OHBIX 3aHATHI -
J JP 113 KCP aTTeCTAIIN
Tema 6 | N-MepHbIE BEKTOPHBIC 22 8 8 6 |O,KP
MPOCTPAHCTBA
Tema 7 | UaTErpambHOE NCUHUCIICHUE: 24 8 8 8 O, KP
HEOIIPENEIEHHBIMN,
onpeAcEHHbIN U
HECOOCTBEHHBIN MHTETPAJIBI
Tema 8 | luddepenuunanbubie ypaBHeHUS | 22 8 8 6 |O,KP
IIpomexxyTouHas arrecranus JIK3aMeH
Bcero: 108 22 22 28 | 36
Bcero mo qucnuninne 180 44 44 56 | 36

Conep:xaHue TMCUMILTHHBI
Pazgen 1 (1 cemectp)

Tema 1. KoMmiuiekcHblIe ynciia

[ToHsiTHE MHOXECTBA KOMIUIEKCHBIX YHCEN, anre0panyeckue onepanuy HajJ KOMIUIEKCHBIMU
guciiaMu. Ayredpandeckasl 1 TpPUTOHOMETpUIecKast popMbl KOMIUICKCHOTO yucia. @opmyna Myaspa
u (dopMyna H3BICYEHHUS KOPHA N-Oi CTENeHW M3 KOMIUIeKcHoro uucna. IlokazatenbHas ¢opma
KOMILJIEKCHOTO urcia, popMyina Disepa st MHUMOM KCITOHEHTHI.

Tema 2. ®yHKIMOHATBbHAS 3aBHCUMOCTD M Npeaes (GyHKIUH, HeNPEepbIBHOCTH (pyHKIMH

OnemeHTapHble (yHKUMH, TpaduKu >SJIEMEHTApHBIX (YHKIUH. beckoHeuHo Maible U
O6eckoHeuHO Oombiine (DYHKIMH, TEOpeMbl O OeckoHeyHO Manblx. lloHsTHe mpenena (yHKIMH,
Teopembl O Tpeaenax. Uucino Oinepa, TPWIOKEHUS uuclia ODWepa K BBIYHCICHUIO TPEIEIIOB.
[TonsTHE HEmpepbIBHOCTH (YHKIMU B TOYKE M HA OTpe3Ke. TeopeMbl O HEMpEepbIBHBIX (YHKIIHAX.
Knaccudpukanus touek paspbiBa. CBoiicTBa (YyHKUMH HENpEephIBHBIX Ha OTpE3Ke: Teopema
Beiepmrpacca u reopema Kommn.

Tema 3. IlpomsBognass u audpdepeHuuan (GyHKUUHM, NPUIOKEHHS MNPOU3BOAHONH K
HCCJIeI0BAHUI0 QyHKIMHT

[lonatne mnpoU3BOAHONH (YHKIMU B TOUKe. ['€OMETpUYECKHI CMBICT IPOU3BOAHOM,
ypaBHeHUE KacaTelbHOH. OcHOBHBIE (OPMYINBI M TpaBWiia BbIUMCIEHHs Mpous3BoaHOU. [IpaBuiio
Jlonutansa. Ilonstme pauddepenunana Qynkuum, nuHeapuzamus ¢yHkuud. [IpuMeneHus
nuddepennuana Kk MpuOMKEHHBIM BhIUuCIeHUsIM. MccnenoBanue (QyHKIIMM HA MOHOTOHHOCTH U
HaJlM4yue To4ek 3kcTpemyma. MccnenoBanue (GyHKIMM Ha BBINYKIOCTh M HAJIMYHE TOUYEK Heperuoda.
BepTukanbHble, FOPU30HTANIbHBIE U HAKJIOHHBIE acUMITOTHI. O0IIas cxema ucciae1oBaHusl PyHKIINU
U TIOCTPOEHUS TPa(UKOB, MPUMEPHI.

Tema 4. DyHKIIMN HECKOJIbKHX NIEPEMEHHBbIX: Mpe/ies, HeNMPEePbIBHOCTb, IPOU3BO/AHbIE,
IKCTPEMYMBbI (PYHKIHMH 2-X NlepeMeHHbIX

[Tonsitue pynkuuu n-nepemeHHbIx. [Ipenen nu HempepbIBHOCTh PYHKIMHU  2-X MEPEMEHHbIX.
YacTHble Mpou3BOAHbIE U uddepeHnman g (YHKIUA 2-X TEpEeMEHHBIX, MPOW3BOJAHAS I10
HafpaBleHuIo, rpagueHT. [loHsaTue skcrpeMyma A (QYHKUMH 2-X IEPEMEHHBIX, JOCTaTOYHOE
ycioBue 3KcTpemyMa. [loHATHE YCIOBHOIO 3KCTpeMyMa, MeEToJ MHOXuTelen Jlarpamxka i
HAaXO0XKJCHUS YCIIOBHOTO SKCTpeMyMa. 3ajauya HaX0KICHHUs HanOOJIbIIEro 1 HaMMEHBIIEr0 3HAYCHUs
¢GyHKIMU 2-X IEPEMEHHBIX B 3aMKHYTOW M OrpaHMYEHHOM 00JacTu.




Pa3nen 2. (2 cemecTp)

Tema 5. MaTpuibl, cHCTeMbl JTHHEHHBIX YPABHEHMH, ONPeaeIuTe N

[lonsiTe MaTpuibl, omepanuii Hajg MaTpullamu, oOpaTHas MmaTpuua, Anroputm [‘aycca
NPUBEICHUS MATPHUIBI K CTYIICHYATOMY BUIY M HaXOXIeHUs oOpaTHOW Matpuibl. [loHsTus:
CHUCTEMBbI JIMHEHMHBIX YpaBHEHUM, pemieHus cucteMbl. Meros ['aycca pelieHus CuCTeM JIMHEHHBIX
ypaBHeHUM. Kpurepun COBMECTHOCTM M ONPEACIEHHOCTH CHUCTEM JIMHEMHBIX YPAaBHECHUM.
OIHOpOAHBIE CHUCTEMBbI JUHEUHBIX ypaBHeHUM. [lonsatus onpenenureneid: 2-ro, 3-r0 U N-TO
nopsiaikoB. CBolicTBa ompeaenureneid. Metonbl BbeluMcieHus onpeaenureneit. Haxoxxnenus
00paTHOI MaTpHIlbl ¢ TOMOIIBIO onpeaenutenei. [Ipasuno Kpamepa.

[Tonstus: Mmonenu JIeoHTheBa MEXOTpACIEBOro OajlaHca, MaTPHUIIBI IPSIMBIX 3aTpaT, BEKTOpa

BaJIOBOT'O IIPpOAYKTA, BCKTOPA KOHCYHOI'O IIPOJAYKTaA. (-DOpMYJ'II/IPOBKa 3aJlaiu O IPOAYKTHUBHOCTHU
MOACIn HGOHTBeBa, KPUTCPUU IPOAYKTUBHOCTU MAaTPUIIBI ITPAMBIX 3aTpar.

Tema 6. N-MepHbIe BeKTOPHbIE MPOCTPAHCTBA

[ToHATHe n-MepHOro BEKTOPHOro mpocTpaHcTBa. [loHsTHEe OGa3zuca M paHra MHOXKECTBa
BEKTOPOB N-MEPHOIO0 BEKTOPHOI'O IpOCTpaHcTBa. lIoHATHME mNOANPOCTpaHCTBA M PA3MEPHOCTH
HOJIpPOCTpaHCcTBA. MeTo NOCTpoeHUs (yHaMEHTAIbHOM CUCTEMBbI PeIlIEHUH OTHOPOIHONW CUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

EBKIMI0BBI BEKTOPHBIE MPOCTPAHCTBA, HaXOXKIEHUS OPTOHOPMHPOBAHHOro Oasuca. Meron
HaMMEHBIIINUX KBaJpaTOB. ANIIIPOKCUMALUS SKCIIEPUMEHTAIBHBIX TaHHBIX IPSIMBIMH.

HaxoxxaeHne cOOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAU€HHH MaTpHIbl, MPHUBEICHHE
MaTpUILbl K AMarOHaJIbHOMY BH]Y.

Tema 7. UnTerpajibHOe HCHUCTIEHUE: HeONIPeAeJEéHHbIH, OnpeaeJéHHbIH U HeCOOCTBEHHbIH
HHTErpaJibl

[Tonatue mnepBooOpa3HONW U HEONpeAEeNEHHOTO HHTEerpajia, CBONHCTBA HEONpEAEIEHHOTO
uHTerpana. TaOnuunble uHTerpaisl. OCHOBHBIE INpaBUia WHTETPUPOBAHUS: 3aMEHa IMEPEMEHHOM,
BHECEHHUE M0J 3HaK IuddepeHiana, HHTErpupoBaHie Mo yacTsaM. [Ipuémbl HHTErpupoBaHuUs IS
HEKOTOpBIX  KjJaccoB  (YHKUUH: pAalMOHAIBHBIX  ApOOEH, GyHKIMI ¢ paauKanamu,
TpuroHomerpuueckux ¢GyHkuuid. Ilpumepsl ¢QyHKUMHA, HE HWHTETPUPYEMBIX B 3JIE€MEHTApHBIX
¢yuknusax. IlonaTue ompenenéHHOro MHTErpaia, CBOMCTBA OMNpeNes€HHOro mHTterpana. dopmyna
Heiotona-JIeiiOnuna, npuémbl  BBIYMCICHHUS  ONpPENENEHHBIX  WHTErpaioB.  [IpuiosxkeHus
ONpeAeNEHHOr0 HMHTErpajla K BBIYMCIEHUIO IUomaneii u o0béMoB. [loHsTHE HECOOCTBEHHOTrO
uHTerpaia 1-ro u 2-ro poza. Ilpu3Haku cxoauMocT HECOOCTBEHHBIX HHTETPAJIOB.

Tema 8. Iluddpepenunanbupie ypaBHeHUs

[Tonartue nuddepeHMaNbHOIO ypaBHEHMs n-ro mnopsaka. 3agada Komm, Tteopema
CyLIECTBOBaHMS M equHCTBeHHOCTH. Jluddepennumanbupie ypaBHeHHs 1-ro mopsaka ¢
pazzensromuMucs nepeMeHHbIMH. OnHOpoHbIE TuddepeHaabHble ypaBHEHUs 1-ro mopska.
Jluneitnple auddepeHunanbHble ypaBHeHUs: 1-ro nopsaka. YpaBHeHus bepnymiu. YpaBHeHus B
nonHeIX auddepennuanax. Jluneitnsle auddepeHunanbHble  ypaBHEHHH 2-TO  mopsaka C
MOCTOSTHHBIMU KO3 QULIIEeHTaMHU.

4. Martepuajbl TEKyLIero KOHTPOJIs yCIeBaeMoCTH 00y4arommxcst HGpoH
OLICHOYHBIX CPeICTB IPOMEKYTOYHON ATTECTALUM 10 JUCHHUIINHE

4.1. ®opMbI U MEeTObI TEKYILIET0 KOHTPOJISA YCIIeBAeMOCTH 00y4Yalouxcs 1
NPOMEKYTOYHOM aTTecTAlNHU

4.1.1. B xone peanmm3aruu quciiuiiabl B1.5.12 MaTtemMaTuka HCIIONB3YIOTCS CICIYIOIIHE
METO/IbI TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH 00Y4arOIINXCS:

Tema MeToabl TEKYIIero KOHTPOJIA YCIeBAeMOCTH

Tema 1. KommiekcHble uncia Omnpoc, KourponpHas pabora




Tema 2. ®yHkimoHaibHas 3aBUCUMOCTD U nipeaen | Onpoc, KorrponbHas padoTa
(GyHKINU, HENPEPBHIBHOCTH (PYHKIIUU

Tema 3. [IpousBoanas u quddepeHpan Omnpoc, Konrponbnas padora
(GYHKIMH, TPUIIOKEHUS TPOU3BOJHOM K
UCCIICIOBAaHUIO (DYHKITHIA

Tema 4. ®yHKIIUN HECKOJIBKUX TIEPEMEHHBIX: Ompoc, KontpospHas padota
npejesl, HeMPepbIBHOCTh, TPOU3BOAHbBIE,
9KCTPEeMYMbI PYHKIIMU 2-X IEPEMEHHBIX

Tema 5. MaTpuipl, CACTEMBI JIMHEHHBIX Omnpoc, KonrponpsHas padora
YPaBHEHUH, ONPEJIETUTENH

Tewma 6. N-MepHbIE BEKTOPHBIE IPOCTPAHCTBA Omnpoc, KoutponbsHas pabora
Tema 7. HTErpaliIbHOE UCUUCIIEHUE: Omnpoc, KorrponpsHas padora

HEOIpeeIEHHbIN, ONTPEACIEHHBIN U
HECOOCTBEHHBIH MHTETPaJIb

Tewma 8. Jluddepennmanbupie ypaBHEHHS Omnpoc, KonrponpsHas pabora

4.1.2. 3aueT u SK3aMeH MPOBOJIATCS B TUCbMEHHOU (hopme.
4.2.  Matepuajabl TEKYIIero KOHTPOJS yCIeBAeMOCTH 00yYaIOIIUXCS

Bomnpoce! 1151 caMONOATOTOBKH M NMPOBEJAEHNSI OMPOCOB HA 3AHATHSAX
Pa3zpeanl.
Tema 1. KommjiekcHbI€ YHcJIa
1. Ompenenutp aireOpanvecKyl0 W TPUTOHOMETPUYECKYIO (OpPMBI KOMIUIEKCHOrO uucna. Haittu

) 1-i)® L+i)
CHUCTBUTCJIIBHOC YHUCJIO PaBHOC CYMME: .
8 PARIOE NS 1iV3)™ T (C1-i3)®

2. HM3o0pa3uth Ha KOMIUIEKCHON IUIOCKOCTH BCE TOYKHA Z, YAOBIICTBOPSIOIINE COOTHOLICHHUIO:
Z
—|2>1.
Z+21-1

3. Bwmucars ¢popmyny Myaspa u GpopMyiy u3BiedeHHs: KOPHS N-01 CTETIEHH U3 KOMIUIEKCHOTO YHCIa, IaTh
reoMeTpuueckas HHTepnperauus 3Tux ¢opmys. Haiith m m300pa3uTh Ha KOMIUIEKCHOM IUIOCKOCTH BCE

3HAUEHHS KOPHA ¥ — 2+ 243 (KOPHHM NPEICTABUTH B anreOpandeckoi Gopme).

4. OmnpenenuTh MOKa3aTeIbHYI (HOPMY KOMIUIEKCHOTO YHCIIA, BBIMHUCATH (GopMyiy Diiepa sl MHUMOM
3i-1
1+2i

o . 16
9KCIIOHEHTHI. 3ancaTh YUCio Z = B MTOKAa3aTeNbHOM (hopMe U HaWTH Z~ .

Tema 2. @yHKIMOHAJIbHAS 32aBUCHMOCTH U npeaes GyHKIHH, HeMPePbIBHOCTh (PYHKIMHU

1. Haiitu o6nacts onpetenenus Gynkuuu: Y =arcsin (2x2 +X) .
2. Haiitn o6nacts onpenenenust gpynkuun: Y = log, log; log, x.
3. Haiitu obnacts onpenenenus u 001acTh 3Ha4YeHUH QyHKIUU: Y = Ig (1— 2c0s X) .

4. Haiiti obmacTs onpeneneHus GyHkuuu: Y = sin% .




5. Jlns ¢byHknuu Y =X yajiru o0paTHyI0 (QYHKIHIO X = f‘l(y) 7 yKazaTh €€ 00JIacTh ompeneineHus (

1+x
D(f™)).
6. Ja gymxkumu Y =+1—X°, rne —1<X<O0, naiitu obparayto dynkumo X = f 2(y) u yxasats eé
o6macts onpenenenns ( D(f™1)).

7. Haittu f(X), econ f (ﬁ) = X7,

8. Mccnemosars GyHkmmo Y = i/(l— X)® + 3\/(1+ X)? Ha YETHOCTD.

9. MHccnenosats pyukmmo Y = In (X+~/1+ x*) Ha uérHocts.
10. M300pa3uTh 3CKU3bI TPAPUKOB CIAETYIOMNX (YHKINA:

1-2
a) y=3IUx+1-2; b) y=Ix*+2;¢) y= —x| |)1(| ; d) y=arccos (x+1); e) y=X2_1;
1 1
f) y=eX;g) y=eX:h) y=sin(arcsinx): i) y=arcsin(sinx); j) y=arctg(});

k) y:(x—5)?\’/?.

11. OOBSACHUTH Ha MpUMepax, Kakue (GYHKIUN Ha3BIBAIOTCS OCCKOHEYHO MallbiM. YKa3aTb, B KAKOM cllydae

OCHOBHBIE€ 3JIEMEHTapHbIE (DYHKITUH: Xa, a", eX, In x, sinx, Cos X, th SIBIISIFOTCSI OECKOHEYHO

X

1% 1% o X
MasibiMi. COCTaBUTH IIKaly CpaBHEHuit it GyHkuuid X, a°, €7, In X ¢ ucnons3oBanueM cuMBOJIA «O

MaJioe».

12. Tlpusectu npumep (rpaduueckuii) pynkuun f (X), koropas sBnseTcs 6eckoneuno manoil mpu X —>1 u
mpu X —>2,npusrom f(1l)=1u f(2)=2.

13. MoXeT Ju OTHOIIIEHHE JBYX O0ECKOHEYHO MaibIX (YHKIHHA (B OJHOIN M TOH e TOYKe) ObITh OECKOHEYHO
Oonpmoi GpyHkuuel (B ToH ke Touke)? OTBET HOSCHUTE.

14. MoXeT 11 OTHOIIEHHE JIByX OECKOHEYHO 00ibInX (PyHKIUH (mpu X —> +00) ObITh OECKOHEYHO Majoi
¢bynkumei (mpu X — +00)? OTBET MOSCHUTS.

15. Tlpusectu npumep (rpaduueckuit) Gynkuun f (X), koTopas 0oqHOBpeMEHHO ABJIAETCS GECKOHEYHO MAJION

npu X —> 0 u Geckoneuno Gonbmioit mpu X — —oo, mpu stom  f(0)=—-1.

16. Tlpusectu npumep (rpadpuueckuii) Gpynkuuu T (X) , KoTOpas 0HOBPEMEHHO SBIAETCS GECKOHEUHO MATOH
npu X —> —00 u GeckonedHo Gombmon npu X — —1, mpustom f( —-1)=0.

17. Yxasare, B kakux ciydasx ¢ynkmus f(X)=In (X+1)—2 ssnsercs GeckoHeuHO Majoi, a B Kakux
ciydasx 0€CKOHEYHO OOJIBILION.

18. Vkasath, B Kakux ciydasx Qymkmus T (X) = SBIIIETCS OECKOHEYHO MaJlol, a B KaKHX CIIydasx

OECKOHEYHO OOJIBIION.

2—X o
19. Vka3aTh, B KaKHX Clydasx q)YHK]_II/IH f(X) =€ —1 sBnsercs 6GeckoHEHYHO MaJIOM, a B KaKHUX CIIy4dasx

0EeCKOHEUHO OOJIBILIOMH.
20. JlaTb ompeneneHue Toro, 4to b sBisercs npeaenoM ¢yHkuuu f(x) mpuX —>a,rae a u b yncna uiam

3-4x-2x*

. 2.

too,re. lim f(X) =Db Jloxasars, mons3ysces onpenenennem npenena, uro lim
X —>a X—»00 X
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21. Ipusectu mnpumep (rpapuueckuii) ¢ynkuum f(X), 19 KOTOpoll OIHOBPEMEHHO BBHINOIHSAIOTCS
crenytomue nate cootsomenuit: lim f(X)=-3, lim f(x)=1, lim f(X)=+ow, Ilim f(X)=—oo,
X—>+0 X—>—0 x—>2-0 Xx—2+0
f(-1)=0.
22. TlpusecTu npuMep GyHKIMK GeCKOHEYHO Matoif o cpasHennio ¢ gpynkuueit f (X) = In X2 mpu X —> +oo.

23. Tlpusecty nmpumep QyHKIMKM GECKOHEUHO Masioi 1o cpasHenuto ¢ gpynkuueit f(X) =2X+1npuX — 2.
24, Tlpusectn mpumep Gymkuuu  f(X), 11 KOTOpol  ChpaBeqIMBO — CIIEAYIOIMIEE COOTHOLICHHE:
x'% 1 2% = o(f (X)) mpu X — +0.

25. Tlpusectn npumep aByX pasmmudbix Qymkmmii f(X) u g (X) rtakux, uro f(X)=0(3*+€*) u
g (X) =0(3" +€&” ) mpu X —> +c0.

26. Bepno im, uto eciu f(X)=0(X) u g (X) =0(X) mpu X =+, 10 u (f (X)+ g (X)) =0(X) npu

X —> +00. OTBET NOSACHUTD.
27. Bemmucath acuMOTOTHYECKHE (OPMYJIbI HEOOXOMUMBIC I BBIYMCICHUS CICIYIOIIErO Ipejelia

31+ x? —cos x

lim — , @ 3aTE€M BBIYUCIIUTH 3TOT IPEIE.
x—0 Sin X

28. Bemmcarh acumMnToTHUecKkue (OpMYJbI HEOOXOMUMBIC I BBIYUCICHUS CICIYIOIIErO IMpejesia
. arcsin x+arctg x
lim

x>0 {1-x-1

29. Bemmcate acumnToTHdeckne (HOpMylbl HEOOXOMWUMBIE U BBIYHCICHHS CIEIYIOIIEro Ipesernna

Innv1+x—$1—x
x—0 tg X

, @ 3aTEM BBIYUCIIUTD 3TOT IPEACIL.

, @ 3aTEM BBIYUCIIUTD 3TOT IPEACIL.

2x-3
: 5x -1

30. Brimucars BTOPOI 3aMeyaTeNbHbIN MPEIEN, a 3aTeM BEIMUCIIUTH Tpeaen  [im .
x—>to0 \ 5X + 2

31. OmpenenuTh MOHITHE HEMPEPHIBHOCTH (QYHKIMH B TOuke. [IpuBecTH KiIacCH(PHKALUIO TOYEK pa3phiBa C
1+3x -1
COOTBETCTBYIOIIMMH TpuMepaMu. ViccienoBars XapakTep TO4eK pa3pbiBa QyHKIUH Y= ———.
2
X% +X

2X
XZ

32. OmpenenuTh XapakTep TOUEK pa3pbiBa QyHKIMH Y = .
- X

33. lpusectu npumep (rpapuueckuii) ¢ynkuun T (X), a1 KOTOpPOH OIXHOBPEMEHHO BBINOIHSAIOTCS
crenyromue yciosusi: T (X) ompenenena na muoskectBe ( —00,+00), B Touke X =1 Qynxuus f(X) umeer
YCTPaHUMBIH paspbis, B Touke X =2 ¢yukuus f (X) umeer paspbis THIa «CKauok», B Touke X =3 QyHKIMS

f (X) umeer paspeis 2-ro pona.

34. ChopmynupoBaTh CBOHCTBa (DYHKIMH HENPEpHIBHOW Ha oTpes3ke (Teopemy Beiiepimirpacca u teopemy
Komm). IToka3ate, 4To Bce YCIOBHSI STHX TEOPEM CYLIECTBEHHBI.

. X
35. BepHo s, uto ¢pynkmus T (X) =Sinx —E UMeeT TOUKy repecederus ¢ ocbio OX, mpuHaIeKAIyO

T
OTPE3KY [E, 7]? OtBer 060cHOBATS.

X3 —3x+1
36. Bepuo 1u, uto ¢pynxius  f(X) = ——5——— OTpaHHM4eHa Ha OTPE3Ke [3, 7] ? OtBer 060cHOBATS.
X% —x
X' —4x+4

37. BepHo mm, uto dpynxuus T (X) = > orpannuena Ha untepsane (1, 5)? OtBer 06GocHOBATH.
X
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Tema 3. [IpousBoaHas u guddepenunan GyHKIUN, NPUI0KEHUs POU3BOTHOM K
HCCIeA0BAHUI0 GyHKIMIA

1. Jlate ompeneneHne Mpou3BOAHON (QYHKIHU B TOUKe. OOBSICHUTH TEOMETPUIECKHII CMBICT TPOU3BOIHOM,
3ammcaTh OOIMMK BUJA ypaBHEHHs KacaTelbHOH K rpaduky ¢yHkmmm y = f(X) B Touke ¢ aOcImccoi Xg .
OOBSICHUTh, KaK HAaWTH MTPOU3BOAHYI CJIOXHOW (YHKIUH, BBIYUCIUTh NPOU3BOJHYI0 (DYHKIIUU

y =InarcsinVx?-1.
—X

2. Hatitu npousBoanbie pyHKImiA: y = In In2\/7 y = In‘/ +In(x — 1) , Y= ‘\‘/7 (e +1),

[ ox 2 /
= In? (2" +1+ e 1 4> +1), +arcsm\/7 X X In( )+

o 2 .
3. CocraBuTh ypaBHEHHE KacaTeIbHOH K mapabone y =-3x° +2x+1 B TOYKax e€ MEepeceueHHs C OChIO
opauHat. Cnenatb 4epTéx.

4. CocraBUTb ypaBHEHHUS KacaTeJbHbBIX K rumnepoosue y = napajjieNbHbIX IpsIMoi y = —3x . Crenathb

+1
YEPTEK.

5. CocraBuTh ypaBHEHHE KacaTelbHOH K Ipaduky QyHKIMH Yy =+ 2X —5, IpOBeAEHHON NepneHAnKYISIPHO
npsiMoH, npoxosmien yepe3 Touku A (1;1) u B(3;-1). Cnenats uepTéx.

o 2 .
6. CocraBuTh ypaBHECHHE KacaTelbHOW K Tpaduky QyHKIUM y =X~ —7X+ 6, MpOBEAEHHON NapayieiIbHO

o o 0
MIPSIMOH, MPOXOJIAIICH Yepe3 Hadarno KOOPAWHAT MO yrioM 45° ¢ TONoXKUTEeNbHBIM HamnpaBieHueMm ocu OX.
CrnenaTh 4epTEXK.

7. Jatb onpenenenue nuddepenuuanom ¢pynkuuu. Ilokazars, kak ¢ moMoupio TuddepeHnmana noIyInuTh
npuOMkEHHYI0 GOpMYITy JUIS OIEHKH MOTPEUTHOCTH Ay , KOTOpask BO3HHKAET MPH BBHIYMCICHUH 3HAUCHHS
X2

dynkuun y = f(x) B Touke X T AX. BBIUHCIHTH C yKa3aHHEM IOTPEIIHOCTH 3HAUCHHE QYHKIHH Y = >
X -3
mpu  x=2 £0,001.

X+1

L

8. Haiitn mudpepentman pynkumii: Y =Ssins 2x; y = In(sin \/;) Y

eX e X In x

9. BpraucauTh npesnensl ¢ moMmonipio npaswia Jlonuransa:  lim ————; lim —; lim xe™ X,
In(1+x) 1/x
x—0 x—0 X—>+00

10. OObscHUTH, Kakas (DYyHKIMs Ha3blBaeTCs MOHOTOHHOH Ha MHOkecTBe. [IpumBectn mpumep (yHKIMN
BO3pacTaroleil Ha MHOXKeCTBe [ — 00, 1] u yOwiBaromieit Ha MHOKecTBe [1, +00). JlaTh ompenenenne TOUKu
skcTpeMyma. M3I0kKuTh cXeMy HCCIeIOBaHUS (PYHKIMH Ha MOHOTOHHOCTH U HAJIMYME TOYEK IKCTPEeMyMa.

[puMeHUTH 3Ty cXeMy K pyHKIMH Y = In|x + 5| + In|2x +q .
11. Onucarh aNTOPUTM HAXOXIEHHS HAUOOJNBUIEr0 M HAUMEHBINETO 3HAYCHUH (DYHKIMH HENPEPHIBHOM Ha

2

otpeske. Haliti HanOosnbliiee 1 HaMMEHbIIIee 3HaUCHUS QYHKIIUU Y = Ha oTpeske [1, 3].

x> +4
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12. OOBACHUTDH, B KAKOM CIIydae KpHBas HA3bIBACTCS BBITYKION (BOrHYTOW) B HEKOTOpo#l Touke. IlpuBectn
npuMep QyHKIUH, rpa@uK KOTOPOH SIBISETCS BBITYKIBIM B TOUKe X,=2. M310XKHUTh CXeMy HCCIEJOBaHUA
(GYHKUMM Ha BBIMYKIOCTh (BOTHYTOCTh) M HalMuue TO4YeK mnepernda. [IpumeHHTH 3Ty cxeMy K (GYHKUUHU
y =2In[x|—Injx—1.

13. Jlatp  ompejneneHus: BEePTUKAIbHOM, TOPU3OHTAIBPHOM M  HAKJIOHHOW acuMntor. lIpuBectu

o [v3 2
COOTBCTCTBYIOIINEC NIPUMEPHI. HccnegoBaTh HA HAIWYKNE HAKJIOHHOM aCHMIITOTHI (byHKHI/IIO y =3 X"+ X" .

14. M310%UTh OOLIYIO CXEMY MCCIENOBaHUS (PYHKIMHA U TOCTpOeHUA UX TpadukoB. [IpuMeHuTs 3Ty cxemy K

GyHkIHH Y = U -3x2 .

(x- 2)2 9 _ 3 Inx
15. Mccnenosate (yHKLMH 1 TIOCTPOUTH MX rpadukm: Y =————= y=x‘e Xo y=x2(x-4)2 ; y=—;
(x-1) Jx
3 x3+3x2—2. y= 1+x
x3 , 3 x2 +1

Tema 4. (I)yHKIII/IH HECKOJBKHX IMEPEMECHHBIX

1. Ompenenutps moHATHE (YHKUUH N-epeMeHHbIX. OOBSICHUTH, YTO TOHMMAaeTCAd IMOJ O0JacThiO
OlpelesieHUs] M JIMHUSAMU YpPOBHA (YHKIMM HECKOJIBKUX INepeMeHHbIX. Haiitu um m300pa3ute  006nacTh

onpenenenus Qynkuus Z = In (y+l2). Hns ysxkumm Z = 2x° —3y2 HalTH ypaBHEHHE W M300pa3UTh
X

JIMHHIO yPOBHS, IIpoxosryto yepes Touky A(—1,1).
2. BpecTu mOHATHS TIpenesia M HEMPEPHIBHOCTU Il (DYHKIUHM HECKOJIBKUX MepeMeHHbIX. OnpenennTh
YacTHBIE TPOM3BOJIHBIE, cPOPMyYIHpoBaTh Teopemy llIBapia o paBeHCTBE CMEIIAHHBIX MPOW3BOAHBIX. [l

_ 1 "o on
dynxmm z =In (y + ?) TPOBEPHTE CIIPABE/UIMBOCTH PABCHCTBA Zy, = 2.
3. Omnpezenuth NPOM3BOIHYIO [0 HAMPABJIEHUIO U IPAJUEHT, C(POPMYJIUPOBATH CBOWCTBA TpajaueHta.[is
bysxkmn 2= YvX —y? —X+6Y HaiiTHnpon3BoaHyI0 B TOUKE My(L,1) no wanpasnenuto BekTOpa

a=(34).
X2
4. Jlns yHkuMu Z=—: a) HAWTW ypaBHEHHWE JIMHUM YPOBHS, poxosuieii uepes touky (1; 2) ; b)

Haiitu rpaguent B Touke (1 2); ¢) B OmHON CHCTEME KOODAMHAT IIOCTPOUTH JIMHHUIO YPOBHS M TIPAJHMEHT,
HaliJIecHHbIE B MII. a) U b).

5. Omnpenenuth moyHbIN Auddepenpan QyHKIMH IBYX nepeMeHHbIX. s pyHKImm Z = In(2 y2 —x*+ xy)
HalTH MoyHBIN 1uddepeHnnan

6. OObBACHUTH, KAK COCTABUTH YPABHEHUE KACATENLHOMN IJIOCKOCTH K MOBEPXHOCTH, 3aIaHHON ypaBHEHUEM,
paspeménnbiM otHOcuTeNbHO Z: Z= f(X,Y) wu ypaBuenmem obGmero Buma: F(X,Y,Z)=0. Beimucars

. _ 2 3 .
yPaBHEHHWE HOPMaJIM K MOBEPXHOCTH B 3a1anHOi Touke. s ¢pynxiuu Z = IN(X* —3y~) naiitn ypasuenus

KacaTeNIbHOM IIOCKOCTH U HOPMAJIU K MOBEPXHOCTH, 3aaHHOM 1ol (yHkuuei, B Touke A(—1, 0).

7. Haiitu ypaBHEHMsI KacaTEJIbHOM IUIOCKOCTM W HOPMaliM K IIOBEPXHOCTH, 3aJaHHOM YypaBHEHUEM

—2y?+ 2% +x2+x? -4y =13, BTouxe B(3,12).

8. Omnpenenuth NOHATHE OHKCTpeMyMa I (YHKIMHM HECKOJIbKHX MepeMeHHbIX. CdopMyaupoBath
HEOOXOIUMO YCIIOBHE dKCTpeMyMa (Teopema (depma), MOHATHE cTalMOHAPHOW Touku. CopMymupoBaTh
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JOCTaTOYHOE YCJIOBHE OKCTpeMyMmMa (YHKIMH JBYX IMepeMeHHbIX. Haiitm skctpemymbl (QyHKOIMK

z=yJx - y? —x+6y.

9. Bsectm mnoHsATHE yCIIOBHOrOo O»KcTpemMyma. CdopMynmnpoBaTh HEOOXOIMMOE YCIOBHE YCIOBHOTO
sKcTpemyma (MeTon MHOXxuTenei Jlarpamka). HaliTi ycnoBHBIN SKCTpeMyM (QYHKINH Z = XY IPH YCJIOBUH,

uto X2 +Yy?=2.

10. OOBsACHUTH, KaK HAXOAWTHh HaWOOJbIIEE W HAWMEHbIee 3Ha4YeHWE (YHKIMH JBYX MEPEeMEHHBIX B
3aMKHYTOM orpaHuueHHol obmactu. Jlnst GpyHkimu Z =2X+ Y —2Xy HaiTH HaubOJbIEe U HAUMEHBIIEE

3HaueHus1 B obnactu D,orpannuennoit muamsimu: Y =X, Y =2, X=0.

Paznea 2.

Tema 5-6. MaTpuubl, cCHCTeMbI JIMHEHHBIX YPaBHEHUI, ONIpe/ieTUTe U, N-MepHbIe
NPOCTPAHCTBA

1. OOBsACHUTH, KaK OINPEACISIFOTCS OINEpallid HaJl MaTPUIAMH: CII0OKCHUE, YMHOXCEHHE, YMHOKCHHUE Ha
yucio. CHopMynHpoBaTh CBOWCTBA ITHX ONEpaIyii, HA MPUMepax MPOBEPHUTH CHPABEUINBOCTh HEKOTOPHIX
CBOMCTB.

Jokazatb, uro eciu Uit Matpuiy, A u B Beimonusiercs paBencteo AB = BA , o A u B kBamparHbie

MaTpHIIbl OJMHAKOBOTO MOPSAKA.

2. OOBICHUTH, KAKWE MATPULBI Ha3bIBAIOT CTYIIEHYATHIMH, TIaBHBIMH CTYNEHYaTHIMU. [IpuBecTH mpuMepshI
CTYNEHYaThIX MaTpuil. M3noxurs anmroput™m I'aycca mpuBeneHHMs MaTpuIbl K CTYyIEHYaTOMY BHAY INpH
MIOMOILH JIEMEHTAPHBIX IPe0OPa30OBaHU CTPOK.

11 -1
0

-1

IIpuBecTn MaTpuily K IJIABHOMY CTYIIEHYaTOMY BHIY.

BN
= N O -

N P P O

1
3
3

o

3. OOBICHUTH, KAKHE MAaTPHIIBI HA3BIBAIOTCS OOPATUMBIMH, TPUBECTH MTPUMEPHI 00PATUMBIX U HEOOPATUMBIX
Mmarpuil. M3noxute anroputMm [aycca HaxoxkaeHuss oOparHoi Marpuipl. [loka3aTh, Kak ¢ TOMOIIBIO
anroputMma ["aycca onpeaenuts, odparuma a1 MaTpHUIIA.

-1 2 -1 -2 3
Pemmth MatpuuHoe ypaBuenue: | 2 -1 o |[X=| 2 -1

0 1 1 1 -2

4. OOBICHHUTH, YTO MOHUMAETCS TOJ[ CUCTEMOHN JMHEWHBIX ypaBHEHHH, PEIICHUEM CHUCTEMBI, MAaTPUIHOM
3alUChl0 cUCTeMbl. [IpuBeCTH MpUMEpPHI: COBMECTHOM, HECOBMECTHOW, ONMPENEIEHHOM U HEOINpEAeIEHHON
CHCTEM JIMHEHWHBIX ypaBHeHWH. Ha mpumepe mokazaTh, YTO TPH DJIEMEHTAPHBIX MPEOOPa30OBAHMIX
PaCUIMPEHHON MaTPHULIBI CUCTEMBI MTOJIYy4aeTCsl CUCTEMa PAaBHOCHIIbHAS UCXOIHOM cuCcTEeMe.

3xl+4x2+x3 +2x4:3 3xl+4x2+x3 +2x4:3
OHpe,Z[eJ'II/ITI), PAaBHOCHUJIBHBI JIX CUCTCMBI: 6xq +8xy + 2x3 +9%y =7 M 6%y +8xy + 2x3 +5%4 =7 ?
9% +12x,5 + 3x3 +10x, =13 15%7 +20x, + 5><3 +15x, =20

5. M3noxute anroputMm I'aycca pelieHuss CUCTEM JIMHEWHBIX ypaBHEHWU. [IpUMEHUTH 3TOT aJrOpUTM K
2X;+TXy +3Xg + X4 =6

PELICHUIO CHCTEMBI 3| +5X, + 2X3 + 2x4 = 4. OOBACHUTB, KaK ¢ IOMOLIBIO anropurma l'aycca ompenenurs,
9% +4Xy + X3 +TXy =2

COBMECTHA JIU CUCTEMA JINHEWHBIX YPABHEHUN U SABJISETCS JIM OHA ONPECIIEHHOI.

6. OOBICHUTb, KaKH€ CUCTEMbl JMHEWHBIX YPaBHEHMH Ha3bIBalOTCS OJHOpOAHBIMHU. IlokaszaTh, Kak c

MOMOIIBI0 anroputMa laycca pacmo3HaTh: HMEET JU OJHOPOJHAS CHCTEMa JIMHEWHBIX YpaBHEHUU
HeTpuBHaJdbHOEe pemieHre. CQopMyIMpOBaTh JOCTATOYHOE YCIOBUE CYIIECTBOBAHHS HETPHUBHAIBHOTO
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peuicHusd 'y OL[HOpO,HHOfI CHUCTEMBI JIMHEMHBIX ypaBHeHPIfI, MOoKa3aTb Ha MOPUMCPE, YTO 3TO YCJIOBHUC HC
SIBJISICTCA HCOGXOL[I/IMLIM.
2x1+7x2 +3x3 + Xy = 0
Pemuth OJHOPOAHYIO CHUCTEMY 3Xq + 5%y +2x3 +2X4 =0, @ 3aTeM HanTH 061_1166 pPE€UICHNE CHUCTEMBI
9%y + 4%y +x3+7><4 =0

X; =1
2x1+7x2 +3x3 + Xy =2

. Xy =0
3Xq + 5%y +2x3 + 2X4 =3, €CJIM UBBECTHO €€ YaCTHOC PCUICHHUEC 2 0"
9xl+4x2+x3+7x4=9 3:
X4 = 0

7. OOBSICHUTH, YTO TOHUMaeTcs TojA onpeAenureneM MaTpuubl. CQopMyaHpoBaTh  CBOWCTBa
ompeznenuteneii. Ha mpuMepe mokasaTe, YTO OMpPENENUTENb C ABYMS PaBHBIMH CTPOKAaMHU paBeH HYIIO
(paccMOTpeTh  OTPEEeIUTEND 3-ro nopsiaka). [lokazaTe, Kak BBEUHCISIETCS  ONpPEACITUTENH
BEPXHETPEYToJIbHOM MaTpulbl. V37M0XKUTh METOA BBIUMCICHHS OINpEAETUTENs TNPUBEICHHEM €ro K
2 1-21
-5 1 3 -1
11-11
1-201

TpeyrojabHOMY BULY. [IpUMEHNTH 3TOT METO/ K BBIYMCICHHIO ONPEACIUTENS] MaTPHLIbI

8. Bepimmmcars (GopMyity Ui HaXOXIEHHS OOpPATHONM MATPHUIBI C MOMOIIBIO MPHCOCIMHEHHON MATPHUIIBL.
11 0o o
2 2|X=|-1 o |. ChopmynupoBath
3 4 -2 -1

[MpumennuTs 3Ty GOPMYNy K PEIICHHI0O MATPUYHOTO YpaBHEHUS:

N P e

yCIIOBHE 00PaTHMOCTH MATPHIIBI Ha SI3bIKE OmnpeaeauTesnei. Fcmonb3ys 3To ycioBre, HaiTH Bee 3HadeHus K,

11

1
IpY KOTOPBIX MaTpuLa | 1 2 SBJISIETCS. OOPaTUMON.
2 3

2
k
9. C(l)OpMy.HI/IpOBaTI) IIpaBUJIO KpaMepa. HpI/IMeHI/ITb IIpaBUJIO KpaMepa Jid - pelI€Hus CHUCTEMbI
-3x1+ Xy —4x3 =-6
2x1 —2X9 + X3 =1 , CACJIATh IIPOBCPKY. C(bOpMyJ'II/IpOBaTL ycCioBue (Ha SA3BIKC onpeuenHTeneﬁ), IIpu KOTOPpOM
- Xp + 3%y — X3 =1

CUCTEMa N - ITUHEWHBIX ypaBHeHI/Iﬁ C N - HEU3BECTHBIMU UMEET €JMHCTBECHHOE PEeIICHUC. I/ICHOJII)S}’H 9TO
v Xp+ 2%y =3
YCJI0BUEC, HANUTU BCC 3HAYCHUS k, IIpU KOTOPBIX CUCTEMA " HUMECT CAMHCTBCHHOC PCIICHUC.
X1+ kxo =1
1 2

10. OOBSACHUTD, YTO MOHMMAETCs MOJ MoAebio JleoHThEBa MexoTpacieBoro OangaHca M B 4éM CYyThb
NPUHIIMIIA JIMHEHHOCTH MaTepuallbHBIX 3aTpar. CHOpMyTUpoBaTh KPUTEPUH MPOAYKTUBHOCTH JJISi MATPHIIBI
HPSIMBIX 3aTpart.

B cnenyromeil Tabnuie npuBedeHb! AaHHBIE 00 HCIONHEHHWM OajaHca 3a OTUYETHBIA MEpUOJ B YCIOBHBIX

JCHEXXHBIX €AUHNIAX.

ITotpeGnenne
Ortpaciy Koneunstit npoaykr | Banosoii mpoaykr
1 oTpacnb 2 oTpacib
1 100 160 240 500
2 275 40 85 400

BoruuciauTs HEOOXOIUMBIM 00BEM BAJIOBOTO BBINYCKA KaKIOW OTPACIIM, €CJIM KOHEYHBIM MPOIYKT MEPBOM
OTpaciiv AOJKEH YBEeIHUUThCs Ha 25%, a BTopoil oTpacnu — B 1,5 pasa.

Tema 7. UaTerpajibHOe HCHUCTICHUE: HeONPeAeJEHHbIH, OnpeaeJéHHbIH U HeCOOCTBEeHHbII
HHTErpajbl
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1. Jlate ompenenenue mepBooOpa3HoOn I (GYHKIIUN B HEOTpeAeNEHHOro HHTerpaia ot ¢ynkuuu. [Ipusectn
cooTBeTCcTBytoMe npuMepbl. CHopMynnpoBaTh CBOHCTBO JMHEHHOCTH JJISi HEONPEAETIEHHOTO WHTerpaia.
[lomb3ysick  CBOWCTBOM  JIMHEWHOCTM W TaONMYHBIMU ~ WHTETPAJaMH  BBIYUCIUTH  WHTETPAl

—3x*+3x* -1
j > dx
X =1
. O r3+¥x% —2x
2. BpuuciauTh HEONpeNeNnEHHBI HHTErpat: # dX. PesynpTarT MHTErpHUpOBAaHHS MPOBEPUTH
X
nuddepeHIpoBaHNEM.

3. OOBICHUTH Ha KOHKPETHOM IpHMEpE MPaBUIO 3aMEHBl NMEPEMEHHOM IMOJ 3HAKOM HEOIPeIeIEHHOTO

dx
uHTerpana. Mcnomne3ys 3TO MpaBuilo, BEIYUCIUTE HHTErpall .[z— .
VXS +2X +

4. BoluucnuTh HeoNpeAeNnéHHbI HHTerpas (MOXHO HCIOJB30BaTh METOJ BHECEHHS IO 3HakK
arctg x

e dx . Pesynbrar MHTErpUPOBAaHHUS IPOBEPUTH TU(DPEPEHIIUPOBAHIEM
+X

nmud dhepennuana): I

5. CdopmynupoBaTh NpaBUIO MHTEIPUPOBAHUS IO YACTSIM. VCmonb3ys 3TO MPaBWIO U HPABUIIO 3aMEHbI

[IEPEMEHHOM, BBIYMCIUTH UHTETPaA Ie&XdX .

.. o 2X
6. BrpruncauTs HeonpeAeNEHHbIN HHTETPAl METOIOM UHTETPUPOBAHHUSI 110 YACTSM: J(X +1)e“" dx.

3x% +1
(x=1)(x*-1)

7. BBIYMCINTH UHTETPaJ METOAOM HEONPEAeNEHHBIX KO HUIINEHTOB: J.

8. Jlath ompezeneHue OINpeeNEHHOr0 MHTerpana oT (QyHKIWH, 3aJaHHOH Ha oTpe3ke. ChopmyrnpoBarb
CBOMCTBa J'IHHCIZHOCTI/I, ANJUTUBHOCTU M HHTCTPUPOBAHHA HCEPABCHCTB JJIA OHpCI{CJ’IéHHOFO HUHTCrpaja.

r
o o [2 2
HOJ'ILSySICL OMPEACIICHUEM BBIYUCIUTL OHNPCACIICHHBIM HWHTETPAL I r-—Xx dX , € r HEKOTOPOC
0
ITOJIOKHUTCIIBHOC HeﬁCTBHTeHBHOC qHuCIo0.

9. M31n0KuTh OCHOBHBIE CLIOCOOBI BRIYUCIICHHS ONPeIeiéHHOro uHrerpana:; Gopmyny HeiotoHa-JIeliOHuIa 1
METOJ 3aMEHBI TIEPEMEHHON I10J] 3HAKOM OIpPEeACIEHHOTO WHTEerpajna. VCmoib3ys 3TH METOIBI BBIYUCIUTH

X—_de_

2
10. BpMuCINTE onpenenéHHblil HHTErpa: J >
X5 —2X+2

1

11. PaccMOTpeTh T€OMETPUIECKHE MTPIIIOKEHUS OIPEIeIEHHOTO HHTETPpalla: BEIYMNCIIEHNE TUTOIAAeH MI0CKUX
¢uryp u BeluncieHrue 00bEMOB Tel BpalleHus. Berancints 00bEM Tea, NOIYYeHHOTO OT BpalleHus QUrypsl,

OTpaHUYCHHON MUHUSAMU: Yy =X —2, Y=2-X, Y= \/; .
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12. OOBSACHUTH Ha TpPUMEpPAX, YTO MOHUMACTCS TOJ HECOOCTBEHHBIMHM HWHTErpajiaMu 1-To U 2-ro  poja.
ChopmynupoBath MpHU3HAKH CXOIWMOCTH HECOOCTBEHHBIX HMHTETPAJOB. BBUMCINTE HECOOCTBEHHBIH

T dx
HHTCIpaJl — .
P x? —2x+10

-00

+00

COS 2x dx

13. HccnenoBarh CXOOUMOCTh HECOOCTBEHHOTO MHTETpaa: I 12
+ X

1
Tema 8. luddepenunanbHbie ypaBHeHUS

1. OOBsACHUTH, YTO MOHUMAETCS O/ MU (EPEHIUANTBHEIM ypaBHEHHEM 1-T0 ¥ N-TO TOPSJIKOB, MPUBECTH
cootBeTcTBytone mpumepsl. ChopmymnupoBars 3amauy Komm mia nmuddepernmansaoro ypaBaenus 1-ro
MOpsIZIKa U TEOpeMy CYIIECTBOBAHHS W €IWHCTBEHHOCTH. M31moxuTh MeTon pemeHus auddepeHnuanbHpx
y

1-x

YpaBHEHUH C Pa3NICNISIONIMMUCS TIEPEMEHHBIMHE, IPUMEHHAT 3TOT METOJ K PEIICHUIO YpaBHEHHS: Y = 5 -

Pemmts 3ama4y o mocTpoeHHH MaTeMaTH4eCKOM MOJENH JeMorpaduyeckoro mpouecca.

2. V3noxuTh METOA PEUICHUs] OJHOPOIHBIX AuddepeHInanbHbIX ypaBHEHUH 1-Tro Topsiaka 1 ypaBHCHUH B

2
monmHelx  auddepennuanax. B kadecTBe TPHMEpPOB pENINTh  YpaBHEHUS: y'=X+COS Y u
X

X
(B3x% +2y)dx +(2x —3)dy =0.

3. M3noxuTh MeTOJ pelleHus JIUHEHHBIX AuddepeHuuanbHpIX ypaBHEHUH 1-ro mopsaka W ypaBHEHUH

B . dy vy 2
epHyJUIH. B KauecTBe MpuMepa peIuTh YPaBHEHHE: o=

4. W3n0XuTh METOJ PelIeHus JTHHEHHBIX NUQEepeHIMANbHBIX YPaBHEHUH 2-TO MOPSAJIKA C MOCTOSHHBIMU
koddurmentamu. B kauecTBe mpuMepa pemnTh ypaBHeHue: Y +2y +Y =00S X .

5. Haiit obmiee pemenne auddepeHnnanrb-HOro ypaBHeHUs: e*+3y dy =xdx.

y
6. Haiitu obmiee pemenne nuddepeHnnansHoro ypapaenus: Xy =y —Xe X,

7. Haiitu obmee pemenue nudepeHnnaIbHOr0 YpaBHEHHS: xy' -2y = 2X4 .

8. Haiitu obmee pemenne nuddepeHnnaIbHOr0 ypaBHEHNS:

—4x%™?Y dx+(2x* ™Y —9y?) dy =0.

9. Haiit obmiee pemenue auddepeHnnanr-HOro ypaBHEHHUS: y” + y’ +y= eX,

BapuaHT KOHTPOJIbHOI padoThI

Tewmbl: 1. Tlonstue snemMenTapHON GYHKIUH, TPAQUKHN TIEMEHTAPHBIX (YHKIIHI.
2. Ipocreiimume cBoicTBa (PYHKIHIA: 00IACTH ONpeIeTeH s, 00IaCTh 3HAYCHUN, YETHOCTD.
3. O6parnble QyHKIHH.

1. W306pa3uth scku3 rpaduka GyHKIHn Y = e|X|‘3 +1.
2. Haiitu o6macts onpenenenns dynxuma: Y =g (25— %) ++/2-3x.
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3. Haiitu o6macts 3HaueHni GyHKIAR: Y =/ —X° —2X+3 .
4. Vccnenosath GpyHKumio Y = X° —COS X Ha YETHOCTb.

5. Jlns GyHkmmu Y = arccos X maiitu obpatnyo gpyskmmo X = f () u ykasath eé o6macth onpe/eneHus
( D(f ™)) u o6macts 3mauennit ( E(f™)).

BapuaHT KOHTPOJIBHOI PadoThI

(x-2)’
(x-1°

HccnenoBarh (QyHKUUIO M TOCTPOUTH €€ rpaduk. Y =
Tema: QyHKIIMN HECKOJIBKUX TIEPEMEHHBIX
1. U306pa3uts Ha miockoctu OXY (INTPUXOBKOI) 001acTh onpeaencHus GyHkuun: Z = arcsin(2x—y).

X2 +1
—:

2. Jlna pyskimu Z =
a) HaWTW ypaBHEHHWE JIMHUM yPOBHs, poxosiei yepe3 touky (—11);
b) Haiitu rpaguent B Touke (—11);

C) B OAHOM cHUCTEME KOOPAMHAT MIOCTPOUTH JIUHHUIO YPOBHS U I'PaJUEHT, HAWJCHHBIE B 1. a) U

b).

3. Haiitu nonsbiii auddeperuman Gpysxunn: Z = cos(3X+ y) — x2.

4. Jns pynxunn z = In(5x% —3y*) nposeputs cripase1nBO 1 paBeHCTEO: 2y, =2y
5. HccaenoBaTh Ha SKCTPEMYMbI QYHKIUIO: Z = y\/; —y?—X+6y.

BapuaHT KOHTPOJILHOI padoTHI
Tewmsl: 1. Cucrembl TMHEMHBIX YpaBHEHUH.

2. Onpenenureny.
3. YpaBHEHHUsI IPSIMOM U TITIOCKOCTH.
=X =X, — X3 +8X, =0
1. Jlana omHOpo/HAsA CHCTEMA JTMHEMHBIX YPABHEHUH  X; + 2X, + X3 —5X, =0
4%, +5X, +5X3 —27x, =0

a) HaWTH paHT MaTPHUIIBI CHCTEMBI,
b) moxa3are, 4TO cHCTEMa UMEET HETPUBUAIIBHOE PEIICHHE;

€) pEIUTb CUCTEMY: BBIUCATH OOIIee PelIeHre, HATH HETPUBUAIBHOE YaCTHOE PELICHHE M CAENATh JUIS
HEro IPOBEPKY;

d) mnpoBepuTh, ABIACTCS U HAOOP 3HAYCHUH HEU3BECTHBIX X, = X, = X; = X, = —1pemexnem

=X =Xy —X3+8X, =-5
HEOJHOPOIHOM CHUCTEMBI 4 X + 2X, + X3 —5X, =1 , IOJTyYEHHOM M3 MCXOIHON OJHOPOIHOI
4%, +5X, +5X; —27%, =13

CHUCTEMBI, 1 BBIIIUCATH o61uee peuiCHUucC JTOH HeOZ[HOpO,I[HOﬁ CHUCTCMBI.
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3 5 4
-11
2.  Jlano marpuuHOe ypaBHeHHe Z-| 2 3 1 |= (O J :

2 0 3
-2 -3 -3
|
B

a) BBIUHCIHTH ONPEACTUTETs MATPHUIBI B MeTom0M pasznokenus mo 2-oMy CToioIy;

b)mokasats, uro MaTpuia B o6patuma u maiitn Matpuiy obparnyio k marpune B (B™), caemats mposepky

(T.e. moka3ats, uto BB =F);
C)peIINTh MATPHYHOE YPaBHEHHE.

3. IlpuBecTu nmpumepsl 6A3MCOB B ABYyMEPHOM, TPEXMEPHOM H MIITUMEPHOM IPOCcTpaHcTBax. OOOCHOBATH.

BapuaHT KOHTPOJILHOI PadoTHI
Tema: nHTErpasbI

5/,3 2
1. BbuncIUTh HEONPEACIEHHBIH HHTEIPAT: J- % dx.
X

PesynbTat nHTErpHpOBaHUS MPOBEPUTH A depeHpoBaHUEM.

2. BblYHCIUTH HEONPEENEHHbI UHTErpal (MOXHO WCIIOAb30BAaTh METOJ BHECEHHS IO 3HAK

nuddepennmana): J.f/w dx.

Pesynbprar uHTErpUpOBaHUs IPOBEPUTH TUPPEPECHIUPOBAHUEM.

. ) X
3. BbruuciauTh HeoNpeIeaEHHBII HHTETPaT METOOM HHTETPHPOBAHUSI 10 YACTSIM: I (x—2)e" dx.

3
4. BBIYUCIHTH UHTETPAT METOIOM HEOTPEACTEHHBIX KO3 (DHIIHEHTOB: J.)é—-'_lz dx.
—X
5. BbIMUCIHTD ONpe/IeIEHHBII HHTETPAT: J. de'g dx.
X+

0
4.3. OueHoYHBbIE CPeICTBA /ISl IPOMEKYTOUYHON aTTECTALUM

4.3.1. Ilepeyenb KOMIETEeHLHMH ¢ yKa3aHMeM J3TanoB ux (GopMHpOBaHHS B IpouLecce
0CBOCHUs 00pa30BaTEJbHON MPOrPpaMMbl

Kox Kox srama
OCBOEHUS HanMeHoBaHue 3Tara OCBOEHUS
KOMIICTCH HaI/IMeHOBaHI/Ie KOMIICTCHIIU
KOMIICTCHIT KOMIICTCHIINU
105044
U
YK OC-9 | CnocoOHOCTB UCIIOIB30BaTh VK OC-9.1 | CnocoOHOCTh HUCIIOIb30BaTh
OCHOBBI PKOHOMUUYECKHX 3HAHUM B JKOHOMUYECKUE 3HAHUS I
paSJ’II/I'-IHBIX C(l)ean OCATCIIBHOCTHU IIOHUMAHUA U OUCHKU HpOHeCCOB B
IKOHOMHUYECKOH chepe KU3HH
00IIeCTBa HA PA3IMYHBIX YPOBHSIX;
HpI/IMeHHTB MaTeMaTI/I‘IeCKI/Iﬁ
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WHCTPYMEHTAPHH JUIS PEIICHUS
9KOHOMHYECKHX 33724
(muddepeHmaIbHOE HCUNCICHUE)

YK OC-2

CIIOCOOHOCTH OLICHUBATh PA3IMYHbIC
aCIIeKThI COIIMAIBHO-
HKOHOMUYECKON TTOJIMTHKU
rocyJapcTBa, JejlaTh MPOTrHO3bI
OTHOCHTEJBHO JajbHEHIIero
(yHKIIMOHUPOBAHUS
H9KOHOMUYECKON CHCTEMBI;
MPUMEHSTh MaTEMAaTUIECKUN
MHCTPYMEHTAPHH /ISl peLICHUS
HSKOHOMHYECKUX 33724
(MHTErpaNbHOE UCUYKCIICHHE,

Qg depeHIraIbHbIX ypaBHEHUH,
METO/IbI JIMHEHHO# aireOpb)

4.3.2 Iloka3aTe/ M U KPUTEPUHM OLEHUBAHMS

KOMHeTeHHI/Iﬁ Ha pa3/IMYHbIX J3Talax HX

(¢popmupoBaHu
Oran [Tokazarenb OlleHUBAaHUS Kputepuii oniennBanus
OCBOCHHSA
KOMITETEHIIHH
YK OC-9.1 CnocoOHOCTH TPOU3BOIUTH YmeeT npeoOpa3oBbIBATH
anreOpanyeckue ornepamnnuu Haj anreOpandecKkre BRIPaKeHUs ¢
KOMIUJIEKCHBIMHU YW CIIaMHU. KOMIUIEKCHBIMHU YHCIIaMHU M U3BIICKATh
KOpEHb N-Oi CTENEHH U3 KOMIUIEKCHOTO
qrca.
3HaHUE OCHOBHBIX CBOICTB U VYmeer uccnenoBarb QyHKIMH, CTPOUTH
METO/IOB MICCIIeIOBaHUS (PYHKIUH rpaduKy ¥ pemaTh 3a/1a49i ONTHMH3AIAN
OJTHOM M MHOTUX NEPEMEHHBIX. Ui QYHKIMN OJTHOM M HECKOJIBKUX
MepEeMEHHBIX.
YK OC-9.2 CnocoOHOCTh TPOU3BOIUTH YMeeT BBITIOHATE OTIepaluy HaJl

OIepalyy Hal MaTPULIAMU,
BBIYMCIIATH ONPEAEIIUTENH, pelIaTh
CUCTEMBI JINHEWHBIX YPABHEHU.

MaTpHUIaMHU (CKJIQAbIBaTh, YMHOXATh,
0Opalath, BEIYUCIATH ONPEIEIUTENH 2-
ro, 3-ro, N-TO MOPSAKOB), PEIIaTh CUCTEMBI
ITMHENHBIX YPaBHEHUM.

3HaHME OCHOBHBIX MOHITHH U
PE3yNBTATOB U3 TEOPUH BEKTOPHBIX U
€BKJIMJIOBBIX IIPOCTPAHCTB,
MIPUMEHSATD 3TH PE3YJIBTATHI K
PELICHUIO0 KOHKPETHBIX 3a7ad4,
HaIpuMep, armnpoKCUMariu
JKCIIEPUMEHTAIIbHBIX TaHHBIX
METO/I0OM HaNMEHBIINX KBaJAPaTOB.

YMeeT HaxoAUTh OPTOHOPMHUPOBAHHBIN
0a31Cc BEKTOPHOTO IIPOCTPAHCTBA, PEIIATh
METPUUYECKUE 3a]Ja41 B €BKJINJIOBBIX
[POCTPAHCTBAX, IPUMEHITH METO/
HAMMEHBIINX KBAJIPaTOB K KOHKPETHBIM
3ajjauaM aripoKCUMAIHH.
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Bnaners MmeTogamu penieHus VYwmeer pemars 3anauy Komm amis
OOBIKHOBEHHBIX JH(PepeHnnanbHbIX | AudQepeHInanbHbIX YpaBHEHUH, a TaKkKe
ypaBHEHUIt pelIaTh pa3InYHbIe THITBI

Qg depeHraIbHbIX ypaBHEHUH 1-T0
HOPSIKA U JINHEHHBIE
muddepeHnranbHble ypaBHEHHHA 2-TO
HOPSIKA C TOCTOSTHHBIMU

KO3 PUIHEHTAMH.

4.3.3 TunoBbie KOHTPOJbHbIE 3aJIaHUSI WJM MHbIE MaTepHaJbl (TUINOBbIE OLEHOYHbIE
MaTepuayibl), He0OXOAMMBbIe /I OLEHKHM 3HAHMH, YMeHMiH, HABHIKOB M (WJIH) ONbITA
AeATeJIbHOCTH, XapaKTePU3YIIIUX 3Tanbl POPMHPOBAHNUS KOMIIETEHIHIl B NpoLiecce 0CBOEHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

BapnaHT 3a4YE€THOTO 3alaHUsA

X—4
. . . X—2
1. a) Beimucats BTOPOU 3aMedaTeIbHbIN IIPeAeil, a 3aTEM BbIYUCINUTE IIpeae lim (3 3) .
X—>+00 X+

b) Juis pyukumn Y =e "' —5 naiitu oGparayo pynkumo X = f (y)u ykasarh eé oGnacts

onpenenennst ( D(f ™)) u o6macts 3uauenuit (E(f™)).
2. Jlana dyskmms z = x* — y?. Haiitu:
a) JIMHUIO YpOBHS (YpaBHEHUE W U300PA3UTh), MPOXOIAILYIO Yepe3 Touky A(—2,2);

b) skcrpemym Qynkimu z(X,Yy) npu ycnoBun Y =2X—6.

(-1+i4/3)%® . (—-1—i+/3)

3. a) Haiitu nienoe 9uciio paBHOE CyMMe:

1-i)%® a+i)®
b) N300pa3uth Ha KOMILIEKCHOW TIOCKOCTH BCE TOUKHU Z, YIOBIETBOPSIOIINE COOTHONICHHUIO:
z+2i|>2,
z-2+2i[>2.

y
4. Haittu obuee pemenne qudGepeHINaTBHOrO YpaBHEHUA: XY =Y — XeX .
p p yp

BapuaHT 3K3aMeHAIlHOHHOTO 32JaHUA
Tewmsr:
- Marpuusl.
- Cucremsbl IMHEWHBIX YPAaBHEHUM.
- OmnpenenuTtenu.
- N-MepHbIE BEKTOPHBIE MPOCTPAHCTBA.

1. W3BectHa Tabnuia 6amaHca IByX OTpaciieid MPOMBIIIJICHHOCTH:

[Totpebnenue | Koneunstit | BanoBoit

Orpaca 1 2 IIPOAYKT | BBIIIYCK
1 15 10 5 30
2 20 30 10 60




21

a) [lonaHHBIM TaOMUIBI COCTABUTh MATPUILy MPSAMBIX 3aTPaT U ONPENEIUTh, SBIAETCS JU OHA
IIPOJYKTUBHOMN?

b) Haiiti npoussenenre Matpuir A-X, rae A— MaTpulia IpsSMbIX 3aTPaT, @ X — BEKTOP BaJOBOTO
MIPOAYKTA.
4% +6Xo +5%3 —15%4 =0
2. Jlana ogHOpOAHAs CUCTEMA JIMHCHHBIX YPABHEHHH { 2% +3Xp +2X3 —7X4 =0
3% +4X, +4X3 -11x, =0
a) HaAWTH paHT MaTPUIbl CUCTEMBI;

b) IIOKa3aTh, YTO CUCTEMA UMECT HETPUBHUAJIIBHOC PCHICHUC,

€) pEUIMTh CUCTEMY: BBIMMCATh OOIIee pelIeHHe, HATH HETPUBHUAIBHOE YACTHOE PELICHHE u
CeNaTh U1 HErO MIPOBEPKY.

3 5 4
3. Janamatpuma B=|1 1 0
1 2 1

a) HaiiTh MUHOp U anredpanyeckoe J0NOoTHEHHE deMenTa b,; Matpuisl B;

b) BBIYHCIIUTDE OIIPCACIUTCIIb MATPUIIbI B MCTOJAOM PaA3JIOKCHUS I10 3'€My CTOJ'I6I_[y;

€) 1oKa3arh, 4yTo0 MaTpuia B obparnma u HaiiTh Marpuily oOpaTHyio K matpuie B (B™), cienars
npoBepKy (T.e. mokasars, uto BB =F).

4. Jlana cuctema BekTopoB: @ =(1, —1, 3), a, =(-1, 2, 0),a3=(-1, 3, 3), a, =(-2, 5, 3).
a) Jlokas3arb, 4TO JaHHAsI CHCTEMa BEKTOPOB SBJISICTCS IMHEHHO 3aBUCHMOiA.

b) IpoBepuTh CripaBeTUBOCTD HEPABEHCTBA TPEYTOJIBHUKA IJIsl BEKTOPOB &y, s .

5. Breraucnourts HCOHpeHCHéHHLIﬁ HUHTCIrpal MCTOAOM HHTCTpHUPOBAHUA oo qacCTiAaM:
I(x—?)cos 2x dx.

IIkana oueHNBaHUA

85-1006an10B | Ha 3auere

YmMeet uccrnenoBarh GyHKLINU, CTPOUTH TPaQUKU U peliaTh 3aJa4id ONTUMU3ALUN
Ui QYHKIMNA OTHOW M HECKOJIBKUX IEePEMEHHBIX.

YMeer mpeoOpa3oBbIBaTh aIreOpandecKre BBHIPAKEHHS € KOMIUICKCHBIMU
qHCJIaMU U U3BJIEKaTh KOPEHb N-0M CTENEHU U3 KOMIUIEKCHOTO YHCIa.

Ha sk3amene

VYmMmeer pemats 3amauy Komm mng auddepeHuuanbHbIX ypaBHEHHH, a Takke
pewmiatb pasnuuHble THUIBI AU(QepeHInanbHbIX ypaBHEHHH 1-ro mopsiaka u
nuHenHble auddepeHuaibHble  YpaBHEHUU 2-TO TOpsAKA C TOCTOSHHBIMU
K03 pHULIHEHTaMU.

YMeeT BBINONHATH ONEpallMd HaJ MaTpulamMu (CKIaAblBaTh, YMHOXKaTb,
oOpamiarh, BBIYUCIATH OINpPENeNUTeNHd 2-r0o, 3-TO, N-TO TOPSIKOB); YyMEeT
HaXOJUThb OPTOHOPMHUPOBAHHBIM 0a3uC BEKTOPHOI'O IPOCTPAHCTBA, pELIAThH
METPUUYECKUE 3aJaud B EBKJIMAOBBIX IIPOCTPAHCTBAX, IPUMEHATb METOJ
HAaUMEHBIINMX KBaJPATOB K KOHKPETHBIM 33J]a4aM alllIPOKCHMALIHN.
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3agauu pemeHsl NOJTHOCTHIO 0€3 CYIIEeCTBEHHBIX OIINOOK.

84-70 6a10B

Ha 3augere

Ymeer uccienoBarh GYHKIUH, CTPOUTH IpadUKH U peliaTh 3a1a4u ONTUMH3AIUN
JUTst QYHKIIUN OTHOM M HECKOJIBKUX MTePEMECHHBIX.

Ymeer mnpeoOpazoBbIBaTh —aireOpandyeckue BBIPAKEHHS C KOMIUIEKCHBIMU
YUCJIAMHU U U3BJIEKATh KOPEHBb N-OM CTENEHU U3 KOMIUIEKCHOTO YHCIIA.

Ha sx3amene

Ymeer pewath 3amauy Komm ans nuddepeHIManbHbIX ypaBHEHHM, a Takke
pemiatb pasnuuHble THIB AuQQepeHnnanbHbIX ypaBHEHHH |-ro mopsaka u
nuHelHble nudQepeHuanbHble  YpaBHEHHH 2-TO MOpsAKa € MOCTOSHHBIMU
Koo dunreHTaMu. YMeEeT BBINOJHATH ONEPAlU HAJ MAaTPHIIAMHU (CKIIAJbIBATh,
YMHOXaTb, 0OpamaTh, BBIYUCIATH OMPEACIUTENN 2-TO, 3-T0, N-TO MOPSAKOB);
yYMEET HaXOJUTh OPTOHOPMHPOBAHHBINA 0a31C BEKTOPHOI'O IPOCTPAHCTBA, PEeIIaTh
METPUYECKHE 3aJaud B EBKJIMJOBBIX NPOCTPAHCTBAX, HIPHUMEHATH METO[
HAaUMEHBIINX KBaJPAaTOB K KOHKPETHBIM 3aJjauaM allpOKCUMALIUH.

Jomymiensl omuOKH, HO XOJ PEIIeHHs BepeH. MHUHUMYM JBE 3aJa4ll PEHICHBI
BEPHO.

69-55 6a/110B

Ha 3ayere

YMeeT uccnenoBath pyHKINU, CTPOUTH TpaQUKU U peuiaTh 3aJa4d ONTUMU3ALNN
Ui QYHKIMHA OTHON M HECKOJIBKUX MEePEMEHHBIX.

YMeer mnpeoOpa3oBbIBaTh AIreOpandecKhe BBHIPAKEHHS € KOMIUIEKCHBIMU
YHCJIaMU U U3BJIEKaTh KOPEHb N-0M CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

Ha sk3amene

VYmeer pemath 3agauy Komm g nuddepeHIuanbHbIX ypaBHEHUH, a Takke
pemarh pasiuyHble THUNBI AU(@epeHInanbHbIX ypaBHEHUH 1-ro mopsaka u
auHelHble U depeHIuanbHble YpaBHEHUIH 2-ro THopsiika C TOCTOSHHBIMU
Kod(puimeHTaMi. YMeeT BBIIOJIHATH ONEpaluy HaJl MaTpullaMu (CKJIaJbIBaTh,
YMHOXaTh, 00pallaTh, BBIYUCIATH OMNPEAEIUTENH 2-T0, 3-r0, N-TO MOPSJIKOB);
yMEeT HaXOJUTh OPTOHOPMHUPOBAHHBIM 0a3UC BEKTOPHOTO MPOCTPAHCTBA, peIIaTh
METPUYECKUE 3aJa4d B EBKIMAOBBIX IPOCTPAHCTBAX, IPUMEHATh METOJ
HAaUMEHBIINX KBAaJPAaTOB K KOHKPETHBIM 3aJjauaM anpoKCUMALIUH.

MunHuMyM O/1Ha 3a/1a4a pelIeHa BEPHO.

Memnee 55
0aJ1710B

Ha 3auete
He ymeeT BbIUMCIATH MPOU3BOIHYIO.

Ha »>x3amene
He ymeer BBINONHATH oOmepanuy HaJ MarpullaMd M BBIYUCIATH MPOCTHIE

HWHTErpaibl

IlepeBoa 0a/510B B TPAAUIIHOHHYI0 CHCTEMY OLIEHKH:

Baier mo 100-0anipHOMI [IatnbamipHasg cucTeMa OLIEHKH CucreMa OIleHUBaHUSA «3a4TEHO-
CHCTEME HE 3a4TEHO»
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85-100 6anos OTIIUYHO 3auTeHo
70-84 GamioB XOPOIIIO 3a4TECHO
55-69 6amios YIOBJIETBOPUTEIHHO 3a4TECHO
Menee 55 GamnoB HEYI0BJIETBOPUTEIBHO Hesaureno

4.4, MeTtoauyecKkue MaTepHuaJIbl, ONPee/sI0IIHe MPoueypbl OleHUBAHUS 3HAHMM,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH, XaPAKTEPU3YIOUIUX 3Tanbl GopMUpPOBaAHUS
KOMIIETeHIIM A

Bce 3auéThl 1 9K3aMEHBI POBOJIATCS B MUCBMEHHOU (hopMme.
Ha BemosiHeHue 3aganust orBoautes 90 MUHYT (2 akaAeMHUYECKUX Yaca).

5. MeTtoauyeckue yKazaHusi JAJsl 00y4aIOIIUXCS 0 OCBOCHUIO THCIHIJIHHBI
5.1. Meroanueckue peKOMeHIAIUH JJIsl MOATOTOBKH K CEMUHapam

[Ipy moAaroTroBke K CEeMHHApy CTYAEHTY HEOOXOJUMO IMOATrOTOBHUTH IE€PEYEHb BOIIPOCOB,
KOTOpblE OH XOTesl Obl 3ajgaTh mnpenogasarento. [Ipy 3TOM BOHPOCHI YCIOBHO JENATCA Ha JBE
KAaTEeropuu: BOIPOCHI, OTHOCALIMECS K TEOPETUYECKOMY MAaTepHally M BONPOCHl MO PELICHUIO
JoMalHuX 3aaady. JKenareiabHO, 4TOOBI 3T BOMPOCHI HOCHIJIM KOHKPETHBIA XapakTep, T.€. CTYJIEHT
JIOJKEH KOPPEKTHO COPMYIIHPOBATH, YTO €MY HE SICHO B TOM WJIM MHOM pa3fielic TEOPUU WA KaKue
TPYAHOCTH BO3HHUKJIU IIPU PEIIEHUH ONpeAeaEHHON 3a1auu.

Oco0yt0 TpyIHOCTh COCTAaBIIAIOT 3aJaud Ha JIOKAa3aTeNbCTBO, XOTS MX M HEMHOTO. 3agadu
3TOrO TUNA MMOYTH UCKIIOYEHBI U3 MIKOJBHOIO Kypca MaT€MaTUKU U MHOTHME CTYJEHTBI, BUEPAIIHUE
IIKOJIbHUKH, TaK M HE HAyYWIHCh BBICTPAaUMBATh JIOTMUECKU OOOCHOBAHHBIE paccyxiaeHus. B astoii
CUTYallUU JUI CTyJeHTa ObIJIO OBl MOJIE3HO ellé 10 ceMUHapa U3JI0XKUTh CBOE JJOKAa3aTeIbCTBO KOMY-
HUOYAb U3 OJHOTPYIITHUKOB, UTOOBI IPOBEPUTH YOEAUTEIHLHOCTh CBOMX JJOBOJIOB.

5.2. MeToanueckue PEKOMEHIAIUHA 110 MOATOTOBKE U BBINMOJHCHHIO KOHTPOJbHBIX paﬁoT

[IuceMeHHBIE KOHTpPOJIbHBIE pa0OThl — OCHOBHAs (hopMa TEKYIIEro KOHTPOJS 3HAHUM IO
JAHHOW JUCLMILIINHE.

KoHTposibHbIe paboThl HE EPENHUCHIBAIOTCS.

OObIluHO TmpernojaBaTeNlb 3apaHee Ha3bIBAeT TEMbl, KOTOpPblE BOMIYT B OiMMKalIIyro
KOHTPOJbHYIO paboTy. W mocie 3Toro Bce CEMHHApCKHe 3aHATHS MPEIIECTBYIONIME 3TOM
KOHTPOJIbHOM palboTe SBJISAIOTCS, MO CYTH, HESIBHOM NOJArOTOBKOM K HeW. 371ech MOAOWIYT Bce
PEKOMEHIAlMN  MPEABIAYIIEro pasfiena, OTHOCALIErocss K IOATOTOBKE K CEMUHapaM, 3a
HCKJTIOYEHHEM 3a/1a4 Ha JJ0OKa3aTelIbCTBO, KOTOPBIX HET B KOHTPOJIbHBIX padoTax.

Ha cemunape, mpeamecTByrOLIeM KOHTPOJBHOM, WM 4YyThb paHee, CTyJIEHTaM pa3JaroTcs
npoOHble BapuaHThl (00bluHO nABa:«Bapuant X» u  «Bapuant Y»). CTyneHTy HeEoOXoauMoO
COCTaBUTh MOAPOOHOE pelIeHHE 3TUX BapHAHTOB UM OOCYIUTH €ro C MpenojaBareieM, 0ObIYHO 3TO
MIPOUCXOANT Ha TOCIEAHEM CEMHHApe Tepen KOHTpPOJbHOW paboroi. Kaxmas 3amaua mpoOHOTO
BapHaHTa COOTBETCTBYET OTJENBbHON TEME, IO3TOMY, €CJIM IPU PEUICHUHM OJHOW M3 TaKuX 3aJ1ad y
CTyJEHTa BO3HUKAIOT TPYIHOCTH, TO €My HEOOXOIMMO CaMOCTOSATEIbHO PEHIMTH €Ill€ HECKOIbKO
3a/1a4 Ha COOTBETCTBYIOIIYIO TEMY, UCIIOJIb3YSl PEKOMEHIOBAHHYIO JIUTEPATYPY.

5.3. Meroanyeckue peKOMeHIANNH MO MOATOTOBKE K 324€TY, IK3aMeHY

[TpumepHo 3a nBE Hemenu 10 3auéTa (IK3aMEHa), a MHOT/a, €CIIM 3TO HEOOXOMMO U PaHbIIIe,
CTyleHTaM pa3maércs mporpamma 3auéra (dK3ameHa). B mporpamme MepedyrcieHbl BCE TEMBI,
BBIHGCCHHBIC Ha DK3aMEH, M MPHUBEICHO NOJApoOHOE comepxanue 3Tux TeM. OCHOBHas 4acThb
OporpaMMbl — 3TO 00pa3ilbl 3aY€THBIX MM 3K3aMEHAIMOHHBIX 3aJaHUi, MPHUMEPHO IO AECIThH
00pa3IioB Ha KKI0€ 3a/laHuE.
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JInsi MOATOTOBKM K 3au4€Ty (PK3aMEHY) CTYJACHT JOJDKEH CAaMOCTOSTEIBHO BBIIOJIHUTH BCE
3alaHusA IpOorpaMMbl, a 3aTCM IIOCTAPAaTbCAd AKTUBHO Y4aCTBOBATb B UX O6CY)KZ[CHI/II/I Ha CEMHHapax.
Kpome storo, HeoOxoanmo pa3o0paTh BOMPOCH Al CAaMOIOATOTOBKM IO KaKAOH M3 TeM 3auéTa
(3x3ameHa) u3 6-ro pasjena JaHHOW IpOorpaMMbl. XOpOIIMM JOTIOJTHEHUEM KO BCEMY IIPOJIEIIAHHOMY
ObUTO OBl pelIeHHe COOTBETCTBYIOMIMX 3aJad M3 PEKOMEHJIOBaHHOH nurepaTypbl. M mocnemnee —
MOoATrOTOBUTL BOHPOCHI, KOTOPBIC CTYACHT XOTCII OBI 3a4aTb Ha KOHCYJIbTAallUuH, HpeI[HIGCTByIOH_Ieﬁ
9K3aMEHYy.

6. Y4yeOHas qurepaTrypa u pecypcbl HH(POPMAIMOHHO-TEJIEKOMMYHUKAITUOHHOM
cetu ""UnTepHer", BK/IIOYAA NepeYyeHb Y4eOHO-METOAMYECKOr0 o0ecnedeHust 1JIs
CaMOCTOSITE/IbHOI PadoThl 00y4aAIOIIMXCH MO IMCHUIIIHHE

6.1 OcHoBHas IMTEpPaTypa
1.Kpemep H.IL. Beicmias matemaTrka aist skoHOMHUYecKoro OakanaBpuara IOpaiit 2014. Pexxum
nocrymna: Www.biblio-online.ru/book/EDF405ED-E895-42DE-9744-ED48C83187DC
6.2 JlonoiHuTEIbHAS JIMTEPATypa
1.lunaves B.C. Bricmias marematuka. YueOHUK U npakTukyM. FOpaiit-U3nat Pexxum nocryna:
www.biblio-online.ru/book/EBCB26A9-BC88-4B58-86B7-B3890EC6B386
6.3 YueOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITE/IbHO PadoThl
He ncnonssyercs
6.4 HopMaTuBHbBIE NPABOBbIE JOKYMEHTbI
He ucnons3yrorcs
6.5 UnTepHeT-pecypcsl
He ucnons3yrorcs
6.6 Unble HCTOYHUKH
He ucnons3yrorcs

7. MarepuajbHO-TeXHHMYecKas 0a3a, MH(GpOPMAIHOHHBIE TEXHOJOITHH, MCIOJIb3yeMble
NPH OCYLIECTBJICHHH 00Pa30BATEJIBLHOI0 NPOLEcca M0 AUCHHUILVINHE, BKJII0Yas
nepevyeHb NPOrpaMMHOI0 odecrieyeHusi U MHGPOPMAIHMOHHBIX CIPABOYHBIX CHCTEM
(mpu He00X0AMMOCTH)
I[J'ISI IMPOBCACHUA 3aHATHH 110 JAUCIHUIIIINHE H€06XOI[I/IMBI AyAUTOPUHN JICKHUOHHOI'O TUIIA U
CEeMMHAPCKOI'0 THIa COOTBETCTBYIOLIEH BMECTUMOCTH, 000PYAOBaHHBIE IOCKOW U MapKepaMHu.
HNHdpopmaninoHHbIe TEXHOJIOTUN HE IPUMEHSFOTCS.
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